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This Issue 


Annual Meeting AIHA 
Buffalo, New York, 
April 29-May 1, 1946 


PRELIMINARY program of the Annual Meet- 
‘ing AIHA is being mailed to all members 
of the Association. 

Hotel reservations should be made through 
the Housing Bureau, Buffalo Convention & 
Tourist Bureau, Inc., 602 Genesee Building, 
Buffalo, New York, and as early as possible, 
as the outstanding program being presented 
points to a large attendance. 


TS importance of the exhaustive 
bibliographic compendium on res- 


pirators and respiration through 
them, compiled by LESLIE SILVERMAN, 
has led us to devote a large part of 
this issue to it. The material will be 
of permanent value to all interested 
in the many phases of the subject 
covered—particularly since the com- 
piler has had such an extensive back- 
ground of research in this field. . . 
IF MERCURY is used in your laboratory, 
be sure to give careful attention to 
the findings of RENES and SEIFERT. 
Similar exposures may exist and the 
recommended control measures may 
be very much in order if slowly de- 
veloping injury to the health of your 
laboratory workers is to be avoided 

... THE congratulations of the Asso- 
ciation are extended to WILLIAM P. 
YANT, D.SC., on being selected to re- 
ceive the Pittsburgh Award of the 
American Chemical Society. . 
POWDER metallurgy is something which 
many of us have heard of but few 
of us have been intimately acquainted 
with. SHAW and KNOPP have outlined 
the processes and pointed to the ex- 
posures incident to these operations 

. . . MEMBERS of the Association 
should refer to the biographical notes 
on the nominees for the next AIHA 
election, all amply qualified. 
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peeves 3 in years of battle service! 


OXYGEN BREATHING 
APPARATUS 


makes its own oxygen 
re ina replaceable 


Now available for industrial and fire de- 
partment service, this extraordinary new 
M.S.A. product supplies complete re- 
spiratory protection for the wearer in 
unbreathable air, with unique ease and 
simplicity of use. 

The chemical content of the Chemox 
Canister generates a plentiful supply of 
pure oxygen in accordance with breath- 
ing demands, by reaction with moisture 
in the exhaled breath—from which CO, 
is removed. Oxygen flows into the breath- 
ing bag, then to facepiece as required. 
Each Chemox Canister provides oxygen 
sufficient for a full hour's service, and is 
quickly replaceable. 

Write for the details on this revolu- 
tionary advance in respiratory protection 
—ask for Bulletin BM-8! 


chemical canister! 


e Generates its own oxygen 


e@ Gives one hour's protection in 
unbreathable air 


complete 


e@ No cylinders, high pressure 
valves or fittings 


@ Fog-free lenses 
@ Simple to use 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS > PITTSBURGH 8, PA. 
District Representatives in Principal Cities 


IN CANADA: MINE SAFETY APPLIANCES COMPANY OF CANADA, Ltd. 
TORONTO .. . MONTREAL... CALGARY . . . VANCOUVER . . . NEW GLASGOW, N. S. 
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A Bibliography on Protective Respiratory Devices and the 
Physiology of Respiration through Resistance and Masks 
LESLIE SILVERMAN, 

Department of Industrial Hygiene, 


Harvard School of Public Health, 
Boston, Massachusetts 


Physiological measurements and data on respiration in 
gas masks and on resistance to breathing 


Physiological response to wearing of masks........ 4 
Physiological response to resistance..............- 
Physiological response to dead space in masks..... 6 


Related physiological material to breathing in gas 
masks 
Ventilation measurements and apparatus for measur- 


Types of respiration and respiratory patterns..... 10 
Work or exercise, training and posture............ 10 


Physical and chemical data on gas masks and 
respirators 
Masks and valves, clinical valves and apparatus.... 14 
Patents on gas masks, respirators and valves 


Key to abbreviations of journals cited...............- 18 


C-)’ ANY research problem the investigator 
is always confronted with the problem 
of knowing what has been done previously. 
Faced with this situation on a recent war re- 
search project we found it desirable to assemble 
a bibliography of all of the available material 
on the physiology, operation and design of 
respiratory protective devices. Such informa- 
tion is obviously helpful to the investigator 
interested in designing a better gas mask or 
protective respiratory device. It is also of in- 
terest to those engaged in increasing the com- 
fort and efficiency of such devices worn by 
men in industry. Many people recommend 
the use of respirators and masks for industrial 


purposes and yet are not aware of their influ- 
ence on respiration and the individual’s abil- 
ity to perform muscular work under such con- 
ditions. Industrial hygienists will find this 
information is also of value with regard to the 
general problem of respiratory disability and 
physiological measurements during work. Sev- 
eral of the classical and important references 
on the physiology of muscular work have been 
included. The references cited in this bibli- 
ography include all of the domestic and for- 
eign literature available from 1900 to July, 
1945. 

All of the reference sources listed below have 
been carefully examined for related material. 
We believe that everything extant on physi- 
ology of respiration through masks and respir- 
atory resistance which has any bearing on 
protective respiratory devices has been in- 
cluded. Since we are only human, it is quite 
possible that some references may have been 
overlooked. The section on physiology of 
respiration is by no means complete. We have 
selected only those related references which 
are classical or provide fundamental informa- 
tion. 

Material on dermatology and skin reactions 
to mask materials is not included. Patents on 
gas masks and respirators for protective pur- 
poses are complete, but purely clinical masks 
are not included, Patents on valves and com- 
ponent parts of masks are not complete, but 
those of recent development are included. 


List of Journals 


LL JOURNALS cited are listed at the end of 
the Bibliography. The items are arranged 
in alphabetical order of their abbreviations 
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and followed in each case by their full titles. 
The form of abbreviations and the full titles 
have been copied from A Bibliography of 
Aviation Medicine published in 1942, which in 
turn used A World List of, Scientific Periodi- 
cals published n the years; 1900-1933, 2nd Ed. 
For journals not cited in A Bibliography of 
Aviation Medicine, the World List was re- 
ferred to directly. Starred references could not 
be found in either book and have been checked 
in various lists where they could be found and 
abbreviations made to conform to the style of 
the World List. The most recent place of 
publication has been given for each journal. 
Journals, the names of which have changed, 
are listed under both titles with different ab- 
breviations. Proceedings are under journals 
with page numbers marked “P.” 


General Arrangement and Style 


HE GENERAL arrangement and style is sim- 

ilar to that of A Ribliography of Aviation 
Medicine. The Table of Contents shows the 
groupings into which the articles are divided. 
Within these groups, the articles are in alpha- 
betical order by author’s name, with anony- 
mous articles at the end. Names, titles and 
references are given as printed on the title 
page of the article except that only the author’s 
initials are used. The form of author, title, 
place, publisher and date pages for books fol- 
lows the style of A Bibliography of Aviation 
Medicine. Titles are given in their original 
language wherever possible and English trans- 
lations are given in every case. These transla- 
tions were taken from a Quarterly Cumulative 
Index Medicus, or were translated by the 
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authors. Articles published in more than one 
journal have both references given. 


Reference Sources used in Compiling 

Bibliography 

Hoff, E. C., and J. F. Fulton. A bibliography 
of aviation medicine. Menasha, Wisconsin, 
George Banta Publishing Company, 1942. 
(Publication No. 5, Historical Library, 
Yale Medical Library.) 

Berichte iiber die gesamte Physiologie und 
experimentelle Pharmakologie. Berlin. 

Chemical Abstracts. Columbus, Ohio. 

Index Medicus. Washington. 

Quarterly Cumulative Index to Current Medical 
Literature. Chicago. 

Journal of Physiology. 

Physiological Abstracts. 

Journal of Industrial Hygiene, Abstract Sec- 
tion. 

Nutrition Abstracts. 

Carnegie Institute of Washington, D. C. Nu- 
trition Laboratory, Boston, Mass. Refer- 
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U. S. Patent Index. 
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Gas Masks and Respirators 
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—9 apparatus. E. E. Zerkle. U. S. 909,979, Jan. 19, 


Respiratory apparatus. J. Tissot. U. S. 932,515, sm a 1909. 

Breathing mask. E. Kuhn. U. S. 938,247, Oct. 26, 

apparatus for use in coal mines and 

E. Garforth. U. S. 953,462, March 29, 1910. 

Pm smoke protector. M. Panian. U. S. 958, 427, 
May 17, 1910. 

Repenters apparatus for a or others. C. E. Chapin. 
U. S. 986,907, March 14, 1911 

ae: Graybill and A. C. Ergler. U.S. 1,077,272, 

Nov. 4, 1913. 


— mask. A. F. Macrini. U. S. 1,079,251, Nov. 18, 
1 

Mask. C. Scheer. U.S. 1,096,761, May 12, 1914 

Respiratory mask. C. A. Furtaw. U.S. 1,127, 612, “Feb. 9, 1915, 
Mask, helmet, or the use with apparatus. 

A. B. Drager. U.S. 1 508, Aug. 17, 19 

Air face mask. J. M. Psy U.S. 1,185 392, * May 30, 1916. 
Gas = and respirator. N. Schwartz. U. S. 1,313,745, Aug. 


Gas mask. C. W. Kohler and F. H. Martin (to B. F. Goodrich 
Co.). U.S. 1,315,515, Sept. 9, 1919. 
we 7 H. S. Raper and B. Lambert. Brit. 255,165, Sept. 
, 1919. 
Gas mask. N. Schwartz. U.S. 1,320,935, ar 4, 
gas mask. G. A. Mickelson. U.S. 1 a. 549, June 
a 
Gas mask. E. W. Miller. U.S. 1,348,819, Aug. 3, He 
Gas mask. J. M. McGargill. ae 1,362,766, Dec. 21, 1920. 
Gas mask. R. Monro (to W; aldemar Kops). U, &. 1'395, 759, 
1,395,760 and 1,395,761, Nov. 1, 1921. 
Respirator mask. J. A. Knoblock (to American La France Fire 
Engine Co.). U.S. 1,410,927 and 1,410,928, March 28, 1922. 
Gas mask. R. P. Mase (to Mine "Safety ‘Appliances Co.). 
U. S. 1,474,205, Nov. 13, 1923. 
Rubber gas mask. Naamlooze Vennootschap Vereenigde 
— Rubberfabrieken. Brit. 275,940, Aug. 14, 


Phan se mask. H.S. Olgard. U.S. 1,610,106, Dec. 7, 1926. 

Respirator mask. H.S. Olgard. U.S. 1,630,209, "May 24, 1927. 

eg” respirators. Inhabad-Ges. Brit. 304,248, Jan. 

Gas mask. J. A. Sadd. Brit. 324,909, Oct. 30, 1 

Respirator meek with auxiliary oxygen. E. Deloer (to O. H. 
Drager). Brit. 332,502, Dec. 15, 1928 

Protective mask for use in noxious gases. A. B. Drager. U. S. 
1,710,813, April 30, 1929. 

Respiratory apparatus. A. Muntwyler. Brit. 365,762, Jan. 20, 


Gas mask. R. Monro. U. S. 1,762,695, June 10, 1930. 
Closed-circuit respirators employing oxygen-generating chemi- 


pend pee Gasgliihlicht-Auer-G. m. b. H. Brit. 372,638, 

ug 

Inhaling Noa sod J. F. Class. U.S. 1,775,986, Sept. 16, 1930. 

Respiratory ag he A. Belloni. Brit. 378,896, May 16, 1931. 

Respirator. R. H. Laigg Brit. 371,278, Oct. 1, 1931. 

Respiratory apparatus. R. H. Davis. Brit. 377, 031, Oct. 19, 
931. (Addn. to 371,278) 

Mask. F. J. McMichael. U.S. 1,828,427, Oct. 20, 1931. 

Gas mask. F. Schleich and Clora-Fabrikate Cloetta & Co. m. 
b. H. Brit. 384,886, April 11, 1932. 

Mask. F. R. M. Bulmer. U.S. 464, 4 20, 1932. 

Closed-circuit respiratory appliance. . M. H. L. Christensen. 
Brit. 389,358, March 16, 1933. 

Respirator. R. H. Davis. Brit. 390, 855, April 12, 1933. 

Respiratory apparatus of the closed-circuit, oxylith regenerator 
type. G. E. —— Brit. 393,874, June 15, 1933. 

Protective mask. H. A. Fee. U.S. 1,917,961, july 11, 1933. 

Gas mask. R. Weichert. Brit. 396,904, Aug. i7, 1933. 

Gas-proof mask. M. Baudou. Fr. 751,103, ‘Aug. 28, 1933. 

de Saint-Rapt and G. Decombe. Brit. 399,390, 

t. 

Mask for the absorption of poisonous gases. M. F. Serjo. 
U. S. 1,948,945, Feb. 27, 1934. 

Gas mask. S. A. H. Enghoff (to Kungl. Arméférvaltningens 
Swed. 79,769 and 79,770, March 6, 


Apparatus for recording the amount of oxygen absorbed and 
carbon dioxide eliminated during respiration. G. Mansfeld. 
Fr. 761,644, March 23, 1934. 

Mask. R. Malcolm. U. S. 1,960,544, May 29, 1934. 

Portable respiratory apparatus of the closed-circuit type. 
J. M. G. G. de Boudemange. Brit. 411,214, June 7, 1934. 
Respiratory mask. J. E. Leduc. Brit. 411,311, June 7, 1934. 
Gas mask. M. Miiszaki and R. T. Vegyipari. Hung. 110,433, 

Aug. 1, 1934. 

Gas mask. F.C. Montouri. U. S. 1,975,797, Oct. 9, 1934. 

Gas mask. G. Dolne-Dehan. Brit. 421,038, Dec. 5 a 1934. 

Gas mask. A. Senft. Brit. 425,152, March 7, 1935 

er erst A. Senft. Brit. 425, 744, March 20, 1935. (Addn. to 

Gas mask. Societa italiana Pirelli. Brit. 428,259, May 9, 1935. 

Gas mask. A. Senft. Brit. 428,338, May 10, 1935. 

Gas mask. J. Stapelfeldt and H. Stoltzenberg. Brit. 429,824, 
June 6, 1935. 

Breathing mask. L. H. Booharin (one-third to W. H. Lea and 
one-third to B. Werner). U. S. 2,005,072, June 18, 1935. 
Air mask. H.A. Brand. U. S. 2,007,440, July 9, 1935. 
Gas mask. R. P. Howes. Brit. 431,671, July 12, 1935. 
Gas mask. H. Stoltzenberg (trading as Chemische Fabrik 
Hugo Stoltzenberg). Brit. 433,848, Aug. 21, 1935. 

Respirator. Bartels & Rieger Hermat G. m. b. H. Brit. 
438,863, Nov. 25, 1935. 

Gas mask. A. Leigh- Smith and H. O. W. Richardson. Brit. 
438,980, Nov. 27, 193. 

Gas masks. Societa hil Pirelli. Brit. 440,943, Jan. 8, 1936. 


Gas masks. Societa italiana Pirelli. Fr. 793,297, Jan. 21, 1936. 


(see Brit. 440,943) 
Gas mask. C. J. Gordon. Brit. 442,224, Feb. 3, 1936. 
Gas mask. W. Dawson. Brit. 444,962, March 25, 1936. 
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Anti-gas appliances. Stamm & Co. Swiss 183,562, July 1, 1936 
(Cl. 177a). 


Gas mask. R. P. Howes. Brit. 451,912, Aug. 13, 1936, 

Gas mask. E. H. Bullard (to E. D. Bullard Co.). U. S. 
2,051,023, 18, 1936. 

Gas mask. ‘Eg A. Sadd. Brit. 455 099. Oct. 12, 1936. 

Face mask. F. G. Manson. U. $ S. 2,062,325, Dec. 1, 1936. 

Gas mask. C. F. Lumb. Brit. 458, 403, Dec. 14, 1936. 

— = equipment. T. A. O'Leary. Us. 3,077,084, ‘April 13, 


Gas mask. V. Pinelli. Brit. 464,458, April 19, 1937. 

Gas mask. E. F. Bourcey and R. E Bourcey. Brit. 472,536, 
Sept. 24, 1937. 

Gas mask. J. Nicolaidi. Brit. 472,897, Sept. 27, 1937. 

Gas mask. F. F. Hofstétter. Brit. 473,612, Oct. 15, 1937. 

o—, Fatra Akciova Spolecnost. Brit. 475,832, Nov. 26, 

Respiratory mask. Martindale ret Co., Ltd. and H. L. K. 
Johnson. Brit. 479,807, Feb. 11, 1938 

Facial mask. W. G. Thurber. U.'S. 2, 109,018, Feb. 22, 1938. 

Gas mask. G. Ingram. Brit. 487,753, ‘June 24, 1938. 

Carrier, MIV, gas mask. U. S. Army Specification 97- 53-17, 
July 22, 1938. 

Gas mask. O. H. Drager. Brit. 491,290, Aug. 30, 1938. 

Gas mask. ——. — Pirelli. Brit. 492,640, Sept. 23, 1938. 

Gas mask. T. Acme Protection Equipment Co.) 
U. S, 2,132 433 Oct. 

Gas mask. V. Horak. U. (156, 852, May 2, 1939. 

Fully molded gas mask facepiece. S. H. Katz and D. O. Burger. 
U. S. 2,164,330, July 4, 1939. 

Improving gas masks. L. ‘oaths Fr. 843,953, July 13, 1939. 

Chema Akt.-Ges. Austrian 156, 691, Aug. 10, 1939 

1). 


Gas mask. A. Hoff and Société d'exploitation des établissement 
Lick et des —— Paramount. Fr. 845,815, Sept. 4, 1939. 

Gas mask. L. de la Savoureuse and J. Lauffer. Fr. 845,983, 
Sept. 6, 1939. 

Gas mask. Chema Akt.-Ges. Austrian 156,877, Sept. 11, 1939 


Gas mask. A. Hoff and Société d’ ‘geo o* établissement 
Lick et des Brevets Paramount. Fr. 8 Sept. 20, 1939. 

Gas mask. E. J. Lejeune. Fr. 846,648, pag it 1939. 

= E, J. A. Lejeune and D. Dreiss. Fr. 847 ,052, Oct. 3, 

High altitude respirator. Dragerwerk Heinr. u. Bernh. Dréager. 
Ger. 682,850, Oct. 5, 1939 (Cl. 61a. 29.04). 

Improving gas mask equipment. Société Bronzaria. Fr. 
847,735, Oct. 16, 1939, 

Gas mask. F. goed Fr. 848,268, Oct. 26, 1939. 

Gas mask. J. B. Delmas. Fr. 848,339, Oct. 26, 1939. 

Gas mask. Société belge de l'azote et des o_O Loge 
du Marly. Fr. 848,525 and 848,526, Oct. 31, 

Improving gas masks. L. Houzelle. Fr. 850, 117, Ee 13, 1939. 
(Addn. to Fr. 843,953) 

Gas oO. and H. Héribert. Fr. 851,972, Jan. 

Gag imask, General Tire and Rubber Co. Fr. 852,213, Jan. 26, 


bei ee L. Frischknecht and F. Frischknecht. Fr. 852,260, 
an 
oa. R Blanchet and M. Juteau. Fr. 852,999, March 7, 


Gas mask for carbon monoxide. C << Fabrik Dr. Hugo 
Stolzenberg. Ger. 692,545, May 23, 1940 (Cl. 61a. 29.30). 

Gas mask. Auergesellschaft Akt.-Ges. Be. 693,265, June 13, 
1940 (Cl. 61a. 29.30). 

Gas mask. Deutsches Reich, represented by the Oberkom- 
mando de Heeres. Ger. 694,357, July 4, 1940 (Cl. 39a. 10.11). 

Gas mask. Societa italiana Pirelli. Swiss 210,028, Aug. 16, 
1940 (Cl. 117a). 

ber og O. M. Geyer. Ger. 698,042, Oct. 3, 1940 (Cl. 61a. 

Respiratory mask. E. Smolezyk (to an Akt.- 
Ges.). Ger. 698,043, Oct. 3, 1940 (Cl. 61a. 29.30). 

Gas mask. J. Seidl (to Auergesellschaft me -Ges.). Ger. 
699,283, Oct. 31, 1940 (Cl. 61a. 29.1 

Respirator. H. B. Lewis. U.S. 5 320.374, Nov. 5, 1940. 

Gas mask. Dragerwerk Heinr. u. Bernh. Drager. Ger. 701 22. 
Dec. 24, 1940 (Cl. 61a. 29.13). 

Gas mask. J. Seidl and G. Voigt (to Auergesellschaft Akt.- 
Ges.). Ger. 702,314 and 702,315, Jan. 9, 1941 (Cl. 61a. 
29.10 and 29.13). 

Gas mask. R. Rémer. Swiss 211,736, Jan. 16, 1941 (Cl. 117a). 

Respirator. H. Reeck (to Auergesellschaft Akt.-Ges.). Ger. 

,478, Feb. 6, 1941 (Cl. 61a. 29.30) 

Gas mask. Dragerwerk Bernh. Drager. Ger. 703,931, 
Feb. 13, 1941 (Cl. 61a. 29. 

Respirator. A. Hloch, Ger. 903 ,933, Feb. 13, 1941 (Cl. 61a. 


Oxygen inhalator. Akt.-Ges. Ger. 704,049, 
Feb. 20, 1941 (Cl. 61a. 29 
Gag mask P. Kierdorff. 842, April 3, 1941 (Cl. 61a. 
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ee. mask. C. W. Leguillon (to B. F. Goodrich Co.). 
U. S. 2,238,492, April 15, 1941. 

Respirator. N. K. Benos. U. S. 2,238,964, April 22, 1941. 

Transparent gas mask. Chemische Fabrik Hugo Stoltzenberg. 
Ger. 706,440, April 24, 1941 (Cl. 61a. 29.10). 

aa respirator. C. W. Sirch. U.S. 2,253, 538, Aug. 26, 


Breathing apparatus for protection against poisonous gases. 
4. E. Menissier and P. J. H. Doussot. Brit. 539,260, Sept. 3, 
41. 
Combined inhalation ga and gas mask. H. Lehmann. 
Brit. 540,488, Oct. 20, 

Oxygen respirator. Akt.-Ges. Ger. 715,002, 
Nov. 20, 1941 (Cl. 61a. 29.05). 

Respirator. W. H. Lehmberg (to American Optical Co.). 
U. S. 2,269,461, Jan. 13, 1942. 

Respiratory apparatus. W. A. Wildhack. U. S. 2 269,500, 
Jan. 13, 1942. 

Respirators, R. Kirgan, J. A. Sadd and C. G. Trotman, Brit. 
543,673, March 9, 1942 

Gas goggles and the like. B. (to Celanese 
Corp. of America). U. S. 2,280,055, April 21, 

Gas mask. Dragerwerk Heinr. u. Bernh. Driiger. “an. 722,387, 
May 21, 1942 (Cl. 30i. 1). 

Gas mask ‘and associated filters. S. Hermann. U. S. 2,284,053 
and 2,284,054, May 26, 1942. 

Respirator and method of — the same. W. H. Lehmberg 
(to American Optical Co.). 2,290,885, July 28, 1942. 
Gas mask. C. Bartels (to Ht % Rieger). Ger. 727,907, 

Oct. 15, 1942 (Cl. 61a. 29.10). 

Respirator. K. Connell (to Air Reduction Co., Inc.). U. S. 
2,300,273, Oct. 27, 1942. 

Gas mask. R. Vorbau (to oo Akt.-Ges.). Ger 
728,600, Oct. 29, 1942 (Cl. 61a. 29.10). 

Gas mask made from a thin, gastight n material. Dragerwer 
Heinr. u. Bernh. Drager. Ger. 728,601, Oct. 29, 1942 ch 
61a. 29.10). 

Gas mask from pliable material. Dragerwerk Heinr. u. Bernh. 
Drager. Ger. 728 1942 (Cl. 61a. 29.10). 

Respiratory device. H. M. Dodge and H. T. Kraft (to General 
Tire and Rubber Co.) U. S. 2,300,912, Nov. 3, 1942. 

Mask for protecting infants against chemical warfare. Drager- 
werk Heinr. u. Bernh. Drager. Ger. 728,944, Nov. 5, 1942 
(Cl. 61a. 29.09). 

Gas mask. Auergesellschaft Akt.-Ges. Ger. 728,954 and 
728,955, Nov. 5, 1942 (Cl. 61a. 29. 30). 

Respirator which can be used as an air filter or as an oxygen 
Dradgerwerk Heinr. u. Bernh. Drager. Ger. 

9,088, Nov. 12, 1942 (Cl. 6la. 29.01). , 

Gas mask with an inlet for liquid food. E. Schmidt (to 

a Akt.-Ges.). Ger. 730,096, Dec. 3, 1942 (CL 
la. 29 

High- — mask. W. Meuschel (to Nékel Werke G. m. b. 
H.). 730,551, Dec. 17, 1942 (Cl. 61a. 29.13). 

Gas peng p Giinther. Ger. 730,703, Dec. 17, 1942 (Cl. 61a. 
29.10). 

Gas mask. Dragerwerk Heinr. u. Bernh. Drager. Ger. 730,824, 
Dec. 24, 1942 (Cl. 61a. 29.13). 

Oxygen mask controlled by the lungs. Dragerwerk Heinr. u. 
Bernh. Drager. Ger. 730,982, Dec. 24, 1942 (Ch. 61a, 29.01). 

Gas mask made of rubber or similar material. Dragerwerk 
Heinr. u. Bernh. Drager. Ger. 734,983, April 1, 1943 (Cl. 
6la. 29.13). 

Lung-operated, eka oxygen mask. Auergesellschaft 
Akt.-Ges. Ger. 735,125, April 1, 1943 (Cl. 61a. 29.05}. 

High-altitude oxygen mask. I. G. Farbenind. Akt.-Ges. Ger. 
735,186, April 8, 1943 (Cl. 61a. 29.04). 

Mask. J. A. Heidbrink (to Air Reduction Co., Inc.). U.S. 
2,317,608, April 27, 1943. 

Gas mask. J. Seidl and E. Litzsch (to Auergesellschaft Akt.- 
Ges.). Ger. 738,136, July 1, 1943 (Cl. 61a. 29.10). 

Gas mask. S. Daly. U.S. 2,337,232, Dec. 21, 1943 


Valves 


Respiratory valve. R. Munro. U. S. 1,853,373, Apri 12, 1932. 

Nonreturn valve for breathing appliances. (to 
Firm Dragerwerk Heinr. u. Bernh. Drager). 1087, 478, 
July 12, 1932. 

Check valve for H. F. Shindet (to Willson 
Inc.). U.S. 2,011,088, Aug. 13, 1935. 

Exhalation valve. E. H. Bullard (to E. D. Bullard Co.). U.S. 
2,038,267, April 21, 1936. 

Expiration valve for respiratory apparatus in gas masks. G. 
oa and A. Hoff. Fr. 846,811, Sept. 26, 1939 (Gr. ‘1o— 

4 

Exhalation valve. W. A. Whipple (to Robert Malcolm). U. S. 
2,174,503, Sept. 26, 1939. 

A gas-mask valve. Chema Aktiengesellschaft. Austrian 
157,175, Oct. 10, 1939 (Cl. 61) . 

Sniffing valve on gas mask for eae S. Auérgesellschaft 
Akt.-Ges. Ger. 695,491, July 25, 1940 (Cl. 61a. 29.13). 
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Exhale valve for gas masks. Driagerwerk Heinr. u. Bernh. 
Drager. Ger. 695,492, July 25, 1940 (Cl. 61a. 29.13). 
Inhale valve for gas mask. Dragerwerk Heinr. u. Bernh. 
Drager. Ger. 695,493, July 25, 1940 (Cl. 61a. 29.13). 
Device for locking of the exhale valve on gas masks. Drager- 
werk Heinr. u. Bernh. Drager. Ger. 699,063, Oct. 24, 1940 
(Cl. 61a. 29.13). 
Exhalation valve for gas masks. P. E. Evens (to Acushnet 
Process Co.). U.S. 2,225,395, Dec. 17, 1940. 
Exhale valve for gas masks. Auergesellschatt Akt.-Ges. Ger. 
705,553, March 27, 1941 (Cl. 61a. 29.13). 
Breathing apparatus supply Green (to Mine 
Safety Appliances Co.). S. 2,288,565, June = 1942. 
vse for gas "M. E. Barker. U. S. 2,291,603, 
ug. 42. 
Valve, W. P. wae and J. F. gone! 4 Mine Safety Ap- 
pliances Co.). U.S. 2,292,003, Aug. 4 
Exhale valve for gas ma masks. Hieinr. u. Bernh. 
rager. Ger. 002, Dec. 3, 1942 (Cl. 61a. 29.13). 
Gas-mask valve. 30.00 Voigt (to Aucrgeselschaft Akt.-Ges.). 
Ger. 730,320, Dec. 10, 1942 (Cl. 61a. 29.13) 
Valve for respirators. B. Bonatz and H. Reeck (to Auergesell- 
— Akt.-Ges.). Ger. 738,795, July 29, 1943 (Cl. 61a. 
13). 


Miscellaneous 


‘Oxygen regulator’ adapted for use by aviators. W. Gaertner 
(to Gaertner Scientific Corp.). U.S. 1,957,951, May 8, 1934. 
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Apparatus for determining the flow-resistance of meek 
canisters or other respiratory appliance elements. J. T. Ryan 
(to _— Safety Appliances Co.). Brit. 475,440, Nov. 19, 
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Determination of dead-space in gas masks and gas filters. 
Driigerwerk Heinr. u. Bernh. Drager. Ger. 705,725, March 
27, 1941 (Cl. 61a. 29.40). 

Gas-mask ee a & Co. Ger. 714,632, Nov. 13, 
1941 (Cl. 61b. 

Respirator Seren a the like. W. Moss (to Celanese 
Corp. of America). U. S. 2,280,097, ‘ail 21, 1942. 

Gas mask carrier. C. M. Seidenknopf. Brit. 544,662, April 22, 
1942. 


Oxygen inhalator. O. Weber (to Auergesellschaft Akt.-Ges.). 
Ger. 728,599, Oct. 29, 1942 (Cl. 61a. 29.05). 

Oxygen inhalator controlled by the lungs. Drigerwerk Heinr. 
u. Bernh. Driiger. Ger. 729,087, Nov. 12, 1942 (Cl. 61a. 
29.01). 

Apparatus for testing oxygen masks. Driigerwerk Heinr. u. 
Bernh. Drager. Ger. 729,089, Nov. 12, 1942 (Cl. 61a. 29.40). 

Instrument for testing the water-absorption capacity of gas- 
mask windows. Dragerwerk Heinr. u. Bernh. Drager. Ger. 

,090, Nov. 12, 1942 (Cl. 61a. 29.40). 

Lung-operated oxygen tank. K. Balla (to gg rama 
Akt.-Ges.). Ger. 729,926, Dec. 3, 1942 (Cl. 30k. 13.01). 

Apparatus for testing gas-mask valves. Driagerwerk Heinr. u. 
Bernh. Drager. Ger. 730,322, Dec. 10, 1942 (Cl. 61a. 29.40). 
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51. Bol. Farm. milit. Boletin de farmacia militar. Madrid. 
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séances de I’ des sciences. Paris. 
. Soc. Biol., Paris. Compte rendu hebdomadaire des 
séances et mitecies de la Société de biologie. Paris. 
Canad. med. Ass. J. Canadian Medical Association 
Journal. Montreal. 

Cardiologia.* Cardiologia. 
Kreislaufforschung. Basel. 

Carnegie Inst. Wash. Pub.* Carnegie Institution of 
Washington Publication. Washington, D. C. 
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ghurnal. Kharkov. 


. Wien. Arch. inn. Med. Wiener Archiv fiir innere Medizin. 


(R. Bauer). Wien 
Wiener klinische Wochenschriit. 
ien. 
Z. angew. Chem. Zeitschrift fiir angewandte Chemie und 
Zentralblatt fiir technische Chemie. Leipzig. 
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228. Z. Biol. Zeitschrift fiir Biologie. Miinchen. 

229. Z. Elektrochem. Zeitschrift fiir Elektrochemie (und 
angewandte physikalische Chemie). Halle. 

230. Z. ges Anat. 2. Z. KonstLehre. Zeitschrift fiir die gesamte 
Anatomie. Abt. 2. Zeitsc hrift fiir Konstitutionslehre. 

231. Z. ges. exp. Med. Zeitschrift fiir die gesamte experi- 
mentelle Medizin. Berlin. 

232. Z. ges. Schiess- u. Sprengstoffw. Zeitschrift fiir das 
gesamte Schiess- und Sprengstoffwesen. Miinchen. 

233. Z. GewHyg. Zeitschrift fiir Gewerbehygiene, Unfallver- 
hiitung und Arbeiterwohlfahrtseinrichtungen. Wien. 

234. Z. Hals- Nas.- u. Ohrenheilk. Zeitschrift fiir Hals-, 
Nasen- und Ohrenheilkunde. Berlin. 

235. Z. Hyg. InfektKr. Zeitschrift fiir Hygiene und Infek- 
tionskrankheiten. Berlin. 

236. Zeitschrift fiir Instrumentenkunde. 

erlin. 

237. Z. klin. Med. Zeitschrift fiir klinische Medizin. 

238. Z.  KreislForsch. 
Dresden. 

239. Z. Laryng. Rhinol. Zeitschrift fiir Laryngologie, Rhinologie 
und ihre Grenzgebiete. Wiirzburg. 

240. Z. Ver. dtsch. Ing. Zeitschrift des Vereins Deutscher 

Ingenieure. Berlin. 

241. Z. wiss. Baderk. Zeitschrift fiir wissenschaftliche Bader- 
kunde. Berlin. 

242. Zbl. ges. Hyg. Zentralblatt fiir die gesamte Hygiene und 
ihre Grenzgebiete. Berlin. 

243. Zbl. Zentralblatt fiir Gewerbehygiene und 
Unfallverhiitung. Berlin 

244. Zbl. inn. Med. Zentralblatt fiir Innere Medizin. Leipzig. 


Berlin. 
Zeitschrift fiir Kreislaufforschung. 


GewHyg. 


The Local Sections 
—American Industrial Hygiene Association— 


HERE are now nine active Local Sections of 

the American Industrial Hygiene Associa- 
tion located in the following areas: Chicago, 
Georgia, Michigan, New England, New Jersey, 
New York, Northeastern Ohio, Pittsburgh, 
St. Louis, and Washington-Baltimore. 

Under the sponsorship of the Georgia Sec- 
tion, a group of American Industrial Hygiene 
Association members from surrounding states 
met in Atlanta last June to consider the forma- 
tion of additional Local Sections in that area. 
The Local Sections Committee and the Board 
of Directors have recommended that two addi- 
tional sections be formed, one to include the 
states of South Carolina, North Carolina, 
Southern Virginia, and Eastern Tennessee; the 
other to include Western Tennessee, Alabama, 
Mississippi, Arkansas, and Louisiana. These 
areas are larger than desirable for the most 
effective action in a local section, and it is 
hoped that in the future these two sections 
can be further divided into smaller local sec- 
tion areas. 

There are several other areas which have 
expressed an interest in the formation of 
local sections of the AIHA. These include 
Eastern Pennsylvania, Western New York, 
Southwestern Ohio, Colorado, and California. 
It is hoped that members residing in these 
areas will give further consideration to activ- 
ities which will lead to the establishment of 
these local sections in the near future. Mem- 
bers of the Local Sections Committee can be 
contacted to give assistance on these projects. 

—E. C. BARNES, Chairman, 
Local Sections Committee. 
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Mercury Vapor Hazards in Certain Chemical Laboratories 


LUCIAN E. RENES, 
Passed Assistant Engineer (R), 
and 
HARRY E. SEIFERT, 


Senior Sanitary Engineer (R), 
Industrial Hygiene Division; Bureau of State Services, 
U. S. Public Health Service 


health hazards of atmospheric mer- 
cury vapor in laboratories, due to a 
wide dispersion of mercury particles, have 
been studied and reported in the literature 
in previous Many industrial 
technical personnel are not aware that the 
low vapor tension.of mercury (0.002 milli- 
meters of mercury at room temperatures) 
is sufficient to produce a mercury vapor 
concentration much in excess of the maxi- 
mum allowable concentration (M. A. C.) 
of 0.1 milligram per cubic meter of air 
(mg/m*). This value is equal to 0.012 
parts of mercury vapor per million parts of 
air by volume (ppm) in an enclosed space. 

During the last five years the Industrial 
Hygiene Division of the U. S. Public Health, 
Service had occasion to investigate many 
chemical and physical testing laboratories 
in a variety of industrial plants for occu- 
pational health hazards. Certain of these 
laboratories used metallic mercury in 
extraction apparatus, nitrometers, flow 
meters, and manometers, and for amalga- 
mation purposes in detecting cracks in 
alloy metals. Successive investigations in 
these laboratories revealed the presence of 
progressively higher mercury vapor concen- 
trations in the room air, and the need for 
control measures to protect the workers’ 
health. 


General Observations in the Laboratories 
N MANY instances very little considera- 
tion had been given to the proper con- 
struction of laboratories, arrangement of 
facilities, and adequate ventilation relative 
to the use of mercury for testing purposes. 
Other factors such as inexperienced labora- 
tory technicians and inadequate housekeep- 
ing methods also contributed to the mer- 
cury contamination of the laboratory spaces. 
Wood and/or porous concrete flooring 


Presented at the annual meeting of the AMERICAN 
INDUSTRIAL HyGIENE ASSOCIATION, Chicago, April 9-11, 
1946. 


trapped and retained the particles of mer- 
cury. After several years’ usage, such 
flooring contributed heavily to the atmos- 
pheric mercury vapor concentrations and 
resisted cleaning efforts. In several in- 
stances, sinks, drainage troughs, and sec- 
tions of flooring under the test instru- 
ments were covered with lead for resisting 
spilled acids. Amalgamation of the lead 
with mercury became a serious source of 
air contamination. Mercury cleaning ap- 
paratus was seldom equipped with trays to 
catch accidentally spilled mercury, and dry- 
ing ovens were rarely exhaust ventilated to 
the outdoors. Generally, little foresight had 
been used to provide catch trays of suffi- 
cient area and depth underneath the chem- 
ical apparatus to prevent wide dissemina- 
tion of accidentally spilled mercury. House- 
keeping methods consisted of sweeping and 
occasional wet mopping which increased 
the area of exposed mercury by breaking 
up the mercury globules or removing the 
coating of oil or oxide film. 

General ventilation for the laboratories 
was obtained mainly through open doors 
and windows in the summer and through 
infiltration in the winter. In several labo- 
ratories small exhaust ducts had been pro- 
vided in the rear of the nitrometer appa- 
ratus to remove the small amounts of nitro- 
gen oxides released by the nitrometers. 
However, the air removal rates were too 
low to provide any material assistance in 
reducing the mercury vapor concentrations 
of the rooms by dilution. 


Method of Mercury Vapor Determination 
TH atmospheric mercury vapor concen- 

trations in the laboratories were meas- 
ured with a General Electric portab'e mer- 
cury vapor detector. The detectpr is one 
of the optical type, and its operation de- 
pends on the opacity of mercury! vapor to 
ultraviolet light of a certain waye length, 
2537 A°. 
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The chassis of the instrument encloses a 
fan which draws air through the chamber 
at one end and discharges through a port 
at the other end. A source of 110 volts, 
60 cycle current, is required for the opera- 
tion of the instrument. A line voltmeter 
and rheostat are supplied to permit proper 
adjustments before measurements are made. 

The detector will measure directly mer- 
cury vapor concentrations ranging from 
2.2 mg/m® (0.33 ppm) down to about 0.007 
mg/m* (0.001 ppm). Concentrations up to 
13 mg/m* can be measured by dilution of 
the contaminated air with known propor- 
tions of fresh air. The mercury vapor can 
be carried by any gaseous medium which 
does not have a spectral absorption band 
overlying the 2537 A° region. Ozone does 
have such an absorption and affects the 
detector in the same manner as mercury. 
Illuminating gas likewise affects the in- 
strument. Of the usual industrial solvents, 
the only vapors to absorb 2537 A° line sig- 
nificantly are benzene, pyridine, diethylace- 
tol, and.toluene. Hydrogen, ammonia, and 
nitrogen de not affect the detector. Smoke, 
fog, and dust act as physical light barriers 
and must be kept from the instrument 
chamber, 


Results of Investigations 
HE data shown were selected from many 
surveys made in a group of laboratories 
which were constructed or began operating 
about 1941. Table 1 illustrates the increase 
in the magnitude of mercury vapor con- 
centrations in a number of laboratories due 
to the lack of adequate control measures as 
found during two successive investigations. 
The concentrations shown in the first por- 
tion of the table under the heading “First 
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Investigation” were found during the first 
year of operation of the laboratories. Un- 
der the heading “Second Investigation” are 
shown the concentrations found during the 
second year of operation of the same labo- 
ratories. No relationship apparently exists 
between the concentration of mercury va- 
por in the general room air and that found 
in the vicinity of the operation. The mag- 
nitude of mercury vapor in the general 
room air was primarily due to severe floor 
contamination with mercury particles. Near 
the operation the atmospheric contamina- 
tion was due to spilled mercury on the 
floors and the exposed mercury in the 
apparatus. 

Inspection of the table will reveal that 
the degree of air contamination during the 
second year of operation was markedly 
higher, as a result of the accumulative 
effects of superficial housekeeping pro- 
grams, inadequate general room ventila- 
tion, and inadequate measures to minimize 
the dissemination of accidentally spilled 
mercury. In laboratory C-2, the large in- 
crease in mercury vapor concentration 
found during the second survey was due 
to a severe increase in floor contamination 
as a result of poor housekeeping. In the 
case of laboratories B-3, D-1, and D-2, the 
concentration of mercury vapor determined 
during the first year of operation was too 
low to warrant making any specific recom- 
mendations other than maintaining ade- 
quate housekeeping. 

Table 2 is based on observations made on 
a second visit. The table illustrates strik- 
ingly the wide distribution of mercury con- 
tamination that can occur unless good 
housekeeping is maintained. The activities 
of laboratory C-2 had been increased and 


TABLE 1. 


INCREASE IN MERCURY VAPOR CONCENTRATIONS DUE TO LACK OF ADEQUATE CONTROL MEASURES 


Mercury vapor concentrations, milligrams per cubic meter of air (mg/m*) 


First Investigation 


Second Investigation 


Vicinity of General Vicinity of General 
Laboratory Section operation room air operation room air 
A-1 Nitrometer 0.18 6.09 0.27 0.21 
A-2 Nitrometer 0.20 0.13 0.23 0.27 
A-3 Nitrometer 0.16 0.04 0.23 0.13 
B-1 Nitrometer 0.39 0.25 0.57 0.38 
B-3 Nitrometer Insignificant Insignificant 0.15 0.17 
C-2 Nitrometer 0.15 0.07 0.90 0.65 
D-1 Ether extraction Insignificant Insignificant 1.9 0.1 
D-1 Nitrometer Insignificant Insignificant 0.48 0.1 
Nitrometer Insignificant Insignificant 0.85 0.16 
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the housekeeping had deteriorated, result- 
ing in severe contamination of the work 
space. Moreover, the mercury particles had 
been carried on the workers’ shoes from the 
laboratory into the adjoining balance room, 
office space, and lunchroom. The resulting 
contamination of the adjoining rooms, 
shown in Table 2, was as great as the 
contamination in the general laboratory. 
Housekeeping measures in laboratories D-1 
and D-2 likewise deteriorated following the 
first investigation, resulting in severe mer- 
cury contamination of adjoining offices, bal- 
ance rooms, and hallways, as well as in- 
creased contamination of the laboratory 
space. The concentrations in the adjoining 
rooms were as high as the concentrations 
in the general laboratory. 

Table 3 shows the inadequate reduction 
in mercury vapor concentrations attained by 
several laboratories after partial compliance 
with the numerous recommendations made 
to each facility. In laboratory C-2, manage- 
ment attempted to obtain a reduction in 
mercury vapor concentrations below the 
M. A. C. of 0.1 mg/m, by the treatment of 
floors and contaminated surfaces with cal- 
cium polysulfide and sulfur. None of the 
other recommended control measures such 
as mechanical general room ventilation and 
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TABLE 2, 
DISSEMINATION OF MERCURY BEYOND THE 
LABORATORY SPACES 


Mercury vapor concentrations 
Milligrams per cubic meter 
of air (mg/m) 
Vicinity of General 
Laboratory Section operation room air 
C-2 Nitrometer 0.90 0.65 
C-2 Balance room —— 0.50 
C-2 Office —— 0.30 
C-2 Lunch room a 0.15 
D-1 Nitrometer 0.40 0.20 
D-1 Balance room —— 0.20 
D-2 Nitrometer 0.85 0.16 
D-2 Offices a 0.16 
D-2 Hallway —— 0.16 


scrubbing of the floors with soap and water 
previous to chemical treatment of the floors 
was complied with. After two months, the 
weekly periodic treatment of the floors re- 
sulted in an approximate 50% decrease in 
mercury vapor concentrations as shown in 
Table 3, but these concentrations were still 
three to five times greater than the M. A. C. 

The reduction in mercury vapor concen- 
trations attained in laboratory E-1 after 
partial compliance with the recommenda- 
tions was likewise inadequate. Ini this in- 
stance the contaminated surfaces were 
scrubbed with soap and water to remove 
most of the mercury, followed by. periodic 


TABLE 3. 
MeERcuRY VAPOR CONCENTRATIONS IN LABORATORIES FOLLOWING PARTIAL COMPLIANCE 
WITH RECOMMENDATIONS 


Mercury vapor concentrations | 
Milligrams per cubic meter of air (mg ‘m‘) | 
After partial compliance 
Prior to recommendations with recommendations 
Vicinity of General Vicinity of General 
Laboratory Section operation room air operation room air Degree of compliance 
C-2 Nitrometers 0.90 0.65 0.50 0.37 Periodic treatment with calcium poly- 
sulfide and sulfur for two months. 
| 
| No ventilation. 
| No floor washing. 

E-1 Nitrometers 0.65 | 0.41 0.27 0.23 Scrubbing floors with soap and water. 
| Periodic treatment of floors with cal- 
| cium polysulfide and sulfur. 
| | Inadequate ventilation, 

| | Amalgamated sink not removed. 
| Amalgamated floor not removed. 

G-l Nitrometers 0.65 | 0.22 0.80 0.40 General room ventilation; 15 air 

changes per hour. 
Nothing done to floors. 


= 
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treatment with calcium polysulfide and sul- 
fur. The other recommendations such as 
installing mechanical general room ventila- 
tion and removal of an amalgamated lead 
sink and sections of flooring were not fol- 
lowed. Consequently, satisfactory reduction 
in mercury vapor concentrations was not 
obtained, and the resulting air contamina- 
tion was still about two to three times the 
M.A.C. 

In laboratory G-1, management attempted 
to reduce the mercury vapor concentrations 
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housekeeping. Mechanical general room ven- 
tilation, alone, was not adequate as a con- 
trol measure. 

That satisfactory reduction in mercury 
vapor concentrations in severely contami- 
nated spaces can be attained, is shown in 
Table 4. In laboratory D-1, the mercury 
vapor concentrations were from two to four 
times the M. A. C. prior to compliance with 
recommendations. The mercury vapor con- 
centrations were reduced well below the 
M. A. C. after the following recommenda- 


TABLE 4. 
MERCURY VAPOR CONCENTRATIONS IN LABORATORIES FOLLOWING COMPLETE COMPLIANCE 
WITH RECOMMENDATIONS 


Mercury vapor concentrations 
Milligrams per cubic meter of air (mg /m*) 
Prior to recommendations After full compliance 
Vicinity of General Vicinity of General 
Laboratory Section operation room air operation room air Recommendations fulfilled 

D-1 Nitrometers 0.40 0.20 0.08 0.04 Floors scrubbed with soap and water. 
Varnish and wax applied to floor after 
cleaning. 

Mechanical general room ventilation 
installed. Fan placed just above floor 
level. 

D-1 Balance room _— 0.20 aon 0.04 Floors scrubbed with soap and water. 
Varnish and wax applied to floor after 
cleaning. 

D-2 Nitrometers 0.85 0. wy 0.10 We 0.04 Floors scrubbed with soap and water. 
Varnish and wax applied to floor after 
cleaning. 

Mechanical general room ventilations 
installed. Fan placed just above floor 
level. 

D-2 Office —— 0.16 ——— 0.04 Floors scrubbed with soap and water. 
Varnish and wax applied to floor after 
cleaning. 

D-2 ‘| Hallway -—— 0.16 —— 0.04 Floors scrubbed with soap and water- 
Varnish and wax applied to floor after- 
cleaning. 


by installing mechanical general room ven- 
tilation without inaugurating an adequate 
housekeeping program and without scrub- 
bing the floors with soap and water. Al- 
though 15 air changes per hour had been 
provided for the laboratory, Table 3 shows 
that the mercury vapor concentrations in- 
creased to a higher level than before the 
ventilation was installed. The increase in 
mercury vapor concentrations was due to 
increased floor contamination and superficial 


tions had been completely fulfilled: (1) 
floors scrubbed with large amounts of soap 
and little water, followed by thorough rins- 
ing; (2) varnishing of the wooden floors 
to seal the cracks and crevices; (3) wax- 
ing of the cleaned and varnished surfaces 
to provide an impervious and easily cleaned 
coating; and (4) installing a mechanical 
exhaust fan just above the floor level near 
the apparatus using mercury. In laboratory 
D-2, the mercury vapor concentrations were 
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likewise successfully reduced to less than 
the M. A. C. by the procedure previously 
outlined. 


Conclusions 


HE essential factors in preventing mer- 

cury vapor health hazards in chemical 
laboratories appear to be: 

1. All the spilled mercury should be re- 
moved immediately. 

2. Nonamalgamating impervious trays 
of sufficient area and depth should be used 
underneath apparatus employing mercury 
to minimize dispersion due to accidental 
spills. The bottoms of the trays should 
slope to one corner where a trap is located. 
This trap should be partially filled with 
water. 

3. Smooth, hard finish flooring and bench 
tops impervious to mercury should be pro- 
vided. Unfinished concrete or untreated 
wood surfaces are inadequate. 

4. Walls should be glossy with a mini- 
mum of ledges to prevent mercury accumu- 
lations by settling or condensation. 

5. Mechanical general room ventilation 
maintaining a minimum of 15 air changes 
per hour should be provided with the ex- 
haust fan placed preferably just above the 
floor level. All mercury cleaning and drying 
operations should be conducted under a me- 
chanically exhaust ventilated hood. 

If mercury contamination of floors, 
benches, and walls has already occurred in 
a laboratory, immediate reduction of mer- 
cury vapor concentrations can be obtained 
while structural changes in the laboratory 
are being planned. Scrubbing contaminated 
surfaces with adequate amounts of soap 
and water, followed by rinsing with copious 
amounts of water, has been shown to be 
essential in reducing the mercury contami- 
nation. After the floors have dried, varnish- 
ing such surfaces followed by applications 
of hard wax ahs been found to produce im- 
pervious surfaces which facilitate clean- 
ing. Mechanical exhaust ventilation, prefer- 
ably applied just above the floor level, is 
necessary in reducing the mercury vapor 
concentrations. 


Summary 
NVESTIGATION of many chemical labora- 
tories, which employed metallic mercury 
in chemical apparatus used for analytical 
work, revealed mercury vapor concentra- 
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tions in excess of the maximum allowable 
concentration of 0.1 milligram per cubic 
meter of air. Accidental spills and poor 
housekeeping resulted in widespread and 
general contamination of floors and work 
benches. Treatment of contaminated sur- 
faces with polysulfides was not found to 
be an adequate control measure. Thorough 
washing of the contaminated surfaces fol- 
lowed by waxing was most effective in re- 
ducing the exposure. Prevention of mer- 
cury dispersion was found to be essential 
and could be accomplished by means of 
trays placed underneath the apparatus to 
catch accidental mercury spills. Tables are 
presented showing the increase in mercury 
contamination revealed by consecutive in- 
vestigations when appropriate control meas- 
ures were not taken. The effective results 
obtained by various control measures are 
shown in tabulated form. 
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William P. Yant 
—Recipient of Pittsburgh Award— 


ILLIAM P. YANT, D.SC., first President of 
the AMERICAN INDUSTRIAL HYGIENE ASSO- 
CIATION and Director of Research and Devel- 
opment, Mine Safety Appliances, Pittsburgh, 
Pennsylvania, was the recipient of the Pitts- 
burgh Award for 1946 of that Section of the 
American Chemical Society. To quote Chem- 
ical and Engineering News which carried a 
complete account of the meeting held on De- 
cember 19, on receiving the Award, DR. YANT 
said: “The old primitive concept of accepting 
damage to health, life, and property as an in- 
herent part of industrial operations with effort 
directed to salvage and repair, has given way 
to the philosophy and to the art and science 
of prevention. Industrial Hygiene [includes] 
the normal interest of a wide variety of pro- 
fessions: chemistry in all its divisions, physics, 
engineering, medicine—physiology, pathology, 
psychiatry. There is much over-lapping of in- 
terest and knowledge; in fact, a professional 
hybrid is more essential than a pure-blood 
professional—a doctor of medicine-chemist- 
engineer cross or a chemist-engineer-toxicolo- 
gist.” 
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Powder Metallurgy and Industrial Hygiene 
by JOHN D. SHAW, 
Assistant Professor & Assistant Director of Powder Metallurgy Laboratory, 
Stevens Institute of Technology 
and 
WALTER V. KNOPP 
Industrial Research Fellow, Powder Metallurgy Laboratory, 
Stevens Institute of Technology 

Hoboken, New Jersey 


W; HAVE been asked to say a few words 
in regard to powder metallurgy and 
the methods used in the preparation of 
metal powders. No doubt your particular 
interest in this subject rests in the long 
range effect of metal dusts and fumes on 
health rather than in any mechanical or 
physical attributes of a particular powder 
such as the ability of certain fine powders 
to become ignited, to burn, or to explode. 
Both the long range and short term effects 
of metal powders are potent factors and 
must be considered in the industrial hy- 
giene study of metal powder production. 

Let us start first with the classic defini- 
tion of powder metallurgy. Powder Metal- 
lurgy is the art of producing metal powders 
and shaped objects from individual, mixed 
or alloyed metal powders, with or without 
the inclusion of non-metallic constituents, 
by pressing or forming objects which are 
simultaneously or subsequently heated to 
produce a _ coalesced, sintered, alloyed, 
brazed, or welded mass, characterized by. 
the absence of fusion, or the fusion of a 
minor component only. In simpler language, 
powder metallurgy is the preparation of 
metal powders and the production of parts 
from these powders by a combination of 
pressure and heat, with the heat applied 
simultaneously or subsequent to the appli- 
cation of pressure so as to produce a sub- 
stantially solid structure. 

Powder metallurgy can be divided into 
two general classifications: 

(a) Preparation of metal powders. 

(b) Utilization of these metal powders. 


Oo" remarks will be concerned primarily 

with the first division—the preparation 
of metal powders—although it must be 
recognized that the second classification— 
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the utilization of these metal powders— 
occupies fully as important a position in 
the industrial field and has its own prob- 
lems of industrial hygiene. Certain of these 
problems are similar to those encountered 
in metal powder production; others are pe- 
culiar to the utilization of the powders. 

The common methods used for preparing 
metal powders fall into twelve recognized 
classifications. For the purpose of this 
paper, each method is listed, described 
briefly, and typical examples are cited. 

1. Machining: A solid rod of metal can 
be filed or milled automatically to produce 
small chips of metal powder. This process 
normally is expensive since the production 
rate is usually low. Dental alloys and solder 
powders are made by this process and, 
during the war, a considerable portion of 
the magnesium powder for military pur- 
poses was prepared in this manner. 

2. Milling: Brittle or friable metals, al- 
loys, compounds, or metallic oxides can be 
pulverized by grinding in cylindrically 
shaped mills partly filled with hard steel 
balls. This method produces a character- 
istically sharp, angular particle when a 
brittle metal is used as feed material, and a 
flaky particle when the feed material is 
less brittle. Other types of attrition mills 
include disc pulverizers in which material 
is ground between two discs rotating in 
opposite directions; rolls, in-which a pair 
of revolving steel cylinders perform the 
function of crushing metal particles and 
hammer mills in which hammers rotating 
at high speed break up the metal by impact. 

8. Shotting: Molten metals such as 


copper, zinc, aluminum, tin, nickel, lead, 
silver and gold when poured in a stream 
from the top of a high tower will, as the 
stream solidifies, be broken up into small 
pellets and globules of powder due to the 
high surface tension of the metal. Powders 
most commonly produced by this means are 
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lead shot, shotted iron for blasting grit, and 
shot for rapid alloying in fusion metal- 
lurgy. 

4. Graining: Certain metals (aluminum, 
brass) as they cool from the molten state, 
can be rapidly stirred and will form a rela- 
tively coarse powder as solidification takes 
place. This method, called graining, is not 
widely used in the preparation of metal 
powders since the graining results through 
the introduction of oxide as a film on the 
surface of the powder particles. These 
films cause a subsequent lack of welding or 
bonding when the finished metal powder is 
employed in powder metal compacts. 

5. Atomization: Molten metal may be 
atomized by a stream of high pressure gas 
to form tiny spherical, teardrop, or dumb- 
bell-like particles of powder. Air, steam, 
water, or even inert gas may be used as the 
atomizing medium. Two general methods 
of atomizing are used, (1) cross-jetting of 
the metal stream, and (2) inspirating of 
the molten metal through a specially de- 
signed nozzle by superheated, compressed 
air. Cross-jetting produces a much larger 
particle size metal powder than that which 
is made by inspirating through a nozzle, 
however, this cross-jet method can be used 
for all metals that can be melted. On the 
other hand, the finer powders that can be 
prepared by the use of a nozzle through 
which superheated, compressed air is passed, 
are presently limited to metals with a 
maximum melting point of 700°C (1292°F). 
By this method, molten metal is inspirated 
by superheated, compressed air as the air 
expand upon release through a specially 
designed nozzle. The atomized metal forms 
a spray of fine particles which is solidified 
and chilled due to the expansion of the air 
stream. These are carried through a col- 
lecting chamber into cyclone separators 
and dust collectors by means of suction sup- 
plied by power-driven fans. Aluminum, lead, 
tin, zinc, cadmium, and solder powders are 
made by this method. 

6. Condensation of Metal Vapors: The 
classic example of this method of prepara- 
tion is zine. Zinc oxide heated in contact 
with a carbonaceous mixture, will react 
with the carbon monoxide present to form 
zinc vapor. Upon cooling, the zine will 
precipitate as a fine, high-purity powder, 
whose major impurities are a trace of 
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oxide plus some calcium oxide from the lime 
used as a source of carbon monoxide. This 
method of preparing powder is extremely 
cheap since the zinc powder is made in one 
of the steps for metallic zinc recovery. 
Zinc powder prepared by condensation has 
largely superceded zinc powder produced by 
atomization. 

7. Carbonyl Process: The carbonyl proc- 
ess for preparing metal powders is limited 
commercially to nickel and iron. When car- 
bon monoxide (CO) is passed over spongy 
masses of the metal at relatively low tem- 
peratures 220°C (428°F), liquid carbonyls 
of the metals are formed. These liquid 
carbonyls, which can be stored under pres- 
sures of approximately five atmospheres, 
will volatilize upon release. When pressure 
is released, and the carbonyl is cooled, the 
carbonyl gas decomposes and iron or nickel 
is precipitated as very fine powder. Larger 
pellets of controlled particle size may be 
produced by recirculating the fine powder. 

8. Reduction of Oxides of Metal: The 
finely pulverized oxide of certain metals 
can, under certain controlled conditions of 
atmosphere and temperature, be reduced by 
the action either of a reducing gas or a solid 
reducing agent, to form a spongy, friable 
mass of metal which subsequently can be 
ground to a fine metal powder. The reduc- 
tion is usually done in a gas-fired muffle 
type furnace for reduction temperatures up 
to 600°C (1112°F) or for higher tempera- 
tures in an electric resistance, enclosed- 
atmosphere furnace, capable of reaching 
1100°C (2010°F). The reduction is carried 
out either by gases such as carbon monox- 
ide, hydrogen, dissociated ammonia, or a 
prepared reducing gas combining these 
gases, or by a solid carbonaceous reducing 
agent (graphite, carbon, coke, etc.). The 
powdered oxide is conducted by means of a 
steel belt, rolls, or similar conveying mech- 
anism, through the furnace. Under con- 
trolled temperature conditions, the oxygen 
in the metallic oxide combines with the hy- 
drogen or carbon monoxide of the reducing 
gas or the carbon of a solid reducing ma- 
terial to form water vapor or carbon diox- 
ide and leaves the metal in the reduced 
state. The sintered metal formed is cooled 
and removed from the furnace as a friable 
mass which can be pulverized to a fine, 
porous, spongy powder. Typical of the 
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metal powders prepared in this manner are 
copper, iron, nickel, and the refractory 
meals such as tungsten, tantalum, and ti- 
tanium. 

9. Electrolytic Deposition: When an elec- 
tric current is passed through metal in 
solution under given conditions of solution 
concentration, current density, temperature, 
etc., the metal powder depends upon the 
selection of conditions of solution concen- 
tration and current density. This method is 
employed to prepare copper, iron, silver and 
other metal powders. The current density 
used to deposit powders is usually much 
higher than that required to deposit solid 
metal, and the solution concentrations are 
normally much greater. In certain cases a 
material such as glue, sugar, etc., is em- 
ployed to keep current efficiency high and 
prevent the release of excess hydrogen at 
the cathode. A dendritic, fern-like or snow- 
flake particle is produced by this method. 

10. Chemical Precipitation: The fact that 
a metal lower in the electromotive series 
will cause another metal to be precipitated 
from solution while the first metal itself 
will be dissolved is well known. This prop- 
erty has been employed to prepared copper 
powder by precipitating the copper from 
a copper sulfate solution by iron scrap. 
Silver is precipitated by copper or zinc, tin 
is precipitated from stannous chloride solu- 
tions by zinc and similar cases may be cited. 
The nature of the particle produced by this 
method is similar to that made by electro- 
deposition; however, since the conditions 
can not be controlled so well, the range of 
particle size and shape of the metal powder 
is usually not so well defined and im- 
purities from the precipitating metal and 
the solution may be carried along with the 
powder. 

11. Sintering (for preparing alloy pow- 
ders): Primary powders, made by one or 
more of the previously described processes, 
may be mixed in correct chemical proportion 
to form an alloy mixture and sintered by 
heating in a reducing or neutral atmos- 
phere at a temperature below the melting 
point of the alloy to be formed. A sintered 
mass is produced which, since it has not 
been melted, can be pulverized. The degree 
of diffusion of the metals will depend upon 
the metals themselves, and the temperature 
and time of sintering employed. 
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12. Liquid Disintegration: A new method 
for preparing metal powders is that of 
liquid disintegration. Here a high-speed, 
revolving jet of liquid strikes a falling 
stream of molten metal, breaking the molten 
metal into small droplets which are chilled 
by the stream of liquid and form small 
particles of metal powder. These particles 
may be spherical or irregular in shape, and 
may be either solid or hollow depending 
on the metal, its melting point and the force 
of the jet among other factors. By means 
of this method of powder preparation it is 
possible to prepare not only primary pow- 
ders (those of one metal) but alloy powders 
as well, since the only requirement is that 
the metal be molten and capable of being 
poured in a stream. 

There are, of course, other methods by 
which metal powders can be prepared but 
the twelve methods cited herein cover sub- 
stantially all of the powder made in normal 
production that would be encountered in the 
normal studies of industrial hygiene. 


The Role of Industrial Hygiene in Powder 
Metallurgy 
Tz powder metallurgy field is both rela- 
tively new and of somewhat limited 
scope when contrasted to many other in- 
dustries. Its problems are of considerable 
importance and will merit considerable at- 
tention from the standpoint of industrial 
hygiene. 

In regard to the contacts we have had 
with the industrial hygiene problems of 
metal powder production, it should be noted 
that the examples to be cited must be re- 
garded as limited in scope in many in- 
stances and applicable largely to the par- 
ticular case under discussion. It was found 
that over-exposure to copper dust and par- 
ticularly copper oxide dust, caused severe 
itching and simulated “chills.” It was also 
found that repeated baths could not re- 
move all of the “green” copper stain eminat- 
ing from the skin of one working in this 
dust. It was also noted that immunity to 
these factors could not be built up simply 
by continued exposure. 

Cadmium dust in very minute concentra- 
tions causes a nauseous feeling in the 
stomach, and since this feeling is so readily 
observed, it is somewhat of a criterion of 
over-exposure. 
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Zine dust gives the well known zine 
“chills” when one comes in to close contact 
with this material. Since the average per- 
son is quite sensitive to small amounts of 
zine dust in the atmosphere, physical reac- 
tions are readily observed. 

It is of interest to note that contrary to 
what is the normal experience and would 
be the normal expectation, a complete med- 
ical examination of men producing lead dust 
strangely enough did not disclose any cases 
of “lead poisoning,” despite the fact that a 
number of them had been working in rela- 
tively close contact with the powder for a 
considerable period of time. One point that 
should be noted here is the fact that ap- 
proved respirators were worn at all times; 
secondly, the powder, while 90% and more 
would pass a sieve with 325 meshes per 
linear inch (.044 millimeter opening) had 
less than 20% of its particles under 5 
microns (.005 millimeter) in size and there- 
fore could not be compared as being of the 
same degree of fineness as a pigment pow- 
der. Additionally, we were dealing with 
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powder which normally has a very fine film 
of oxide formed on the surface immediately 
after preparation. 

In pointing out these facts, we must re- 
peat that we have made references which are 
limited to the range of our study of plant 
conditions, and that any remarks must be 
considered in that light. No reference has 
been made to the hazards of explosion usu- 
ally caused by electrostatic charges set up 
in the dust collecting systems. It appears 
that these explosions usually result from a 
“buildup” over a long period of time and 
that these time periods are rather uniform. 
The current practice is to tear down the 
entire dust collecting unit at regular inter- 
vals and rebuild it. These intervals are so 
spaced as to include a safety factor in rela- 
tion to the expected explosibility period. 

In closing we would like to say that since 
the preparation of metal powders presents 
so many unique and different industrial hy- 
giene problems in the individual metal 
powder plants, each plant requires a sepa- 
rate and special study of its own problems. 


Nominees for AIHA Offices, 1947-1948 


will be sent shortly to members of 
the Association for election of officers to 
take office following the Annual Business Meet- 
ing in Buffalo on May 1, 1947. Although the 
nominees are well known to the greater number 
of Association members, a brief biographical 
sketch is here presented to assist in identifying 
them to all the membership. 

Nominees for President-Elect: 

JAMES H. STERNER: B.S. in Chemistry, 
Pennsylvania State College, 1928; M.D., Har- 
vard Medical School, 1932; since 1936, Dir., 
Laboratory of Industrial Medicine, Eastman 
Kodak Company; 1941-45, Consultant, Holston 
Ordnance Works (RDX manufacturer); 1943- 
45, Med. Dir., Clinton Engineer Works, Ten- 
nessee Eastman Corporation; 1946 to date, 
Member, Medical Advisory Board, Atomic 
Energy Commission; 1942-45, Member, Board 
of Directors, American Industrial Hygiene 
Foundation. Fellow, Amer. Med. Assn.; Amer. 
Public Health Assn.; Amer. Assn. of Ind. 
Phys. and Surgeons; Amer. Academy of Occ. 
Medicine. Member, Amer. Ind. Hygiene Assn.; 
Amer. Chem. Society; Amer. Statistical Assn. 
Publications in fields of toxic responses to or- 
ganic chemicals, selenium content of urine, 
maximum allowable concentrations, and use of 
radioactive phosphorus in the study of skin 
absorption of a plasticizer. 


REUEL C. STRATTON: B.S. in Chemistry, 
Trinity College, Hartford, Conn., 1916; Chem- 
ist, Scovill Mfg. Co., Waterbury, Conn., 1916; 
Asst. Chief Chemist. New Departure Mfg. Co., 
Bristol, Conn., 1917; Supv. Chem. Eng., Trav- 
elers Insurance Companies, Hartford, Conn., 
1919 to date; Special Asst. to the Director of 
Safety, Office of the Chief of Ordnance (Lieut. 
Colonel, Ordnance Dept.) 1942-45. Member, 
Constitutional Committee, 1940, and of Board 
of Directors, 1941-43, American Industrial Hy- 
giene Association; Chairman, Executive Board, 
National Safety Council. Member, Committee 
on Toxic Dusts and Gases, American Stand- 
ards Association, 1937-date; Active member 
Amer. Inst. of Chem. Engineers; Member, 
Amer. Ind. Hygiene Assn.; Amer. Chem. Soc.; 
Amer. Soc. of Safety Eng.; Amer. Soc. for 
Testing Materials; Conn. Safety Soc.; Chem- 
ists Club (N.Y.C.) ; Regist. Prof. Eng. in Conn., 
Penn. and New Jersey; Life member, New 
Jersey State Soc. of Prof. Eng. Publications 
in the fields of determination and control of 
atmospheric contaminants. 

Nominees for Board of Directors: 

ANNA M. BAETJER: B.A., Wellesley College; 
Se.D., Johns Hopkins Univ. School of Hygiene 
and Public Health; Assistant Professor, De- 
partment of Physiological Hygiene, Johns 
Hopkins Univ. and in chge. of industrial health 
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work at the School of Hyg. and Publ. Health; 
Member, Advisory Comm. on Sanitation, Bal- 
timore City Health Dept., Consultant to the 
Office of the Surgeon General, Army Industrial 
Hygiene Laboratory; Member, Comm. of Edu- 
cation and Terminology of the American In- 
dustrial Hygiene Association. Member, Amer. 
Ind. Hygiene Assn.; American Publ. Health 
Assn.; Amer. Physiological Soc.; Amer. Conf. 
of Governmental Ind. Hygienists. Author of 
“Women in Industry: Their Health and Effi- 
ciency,” recently published under the auspices 
of the National Research Council, and of sec- 
tions on temperature, humidity and abnormal 
atmospheric pressures in several books. Pub- 
lications on research work in the fields of 
applied physiology and industrial health. 

A. GiraRD CRANCH: B.A., Univ. of Penn- 
sylvania, 1903; M.D., N.Y. Homeopathic Med. 
College, 1906; Surgeon, Hammermill Paper 
Mills, Evie, Pa., 1909-11; Plant Physician, 
General Electric Company, Erie, Pa., 1916-19; 
Med. Dir., National Carbon Co., Inc., Cleveland, 
Ohio, 1919-87; Head, Industrial Toxicological 
Dept., Union Carbide and Carbon Corp., New 
York, 1937 to date. Member, Committee on 
Toxic Dusts and Gases,’ Amer. Standards 
Assn.; Med. Advisory Comm. to the Comm. on 
Healthful Working Conditions, Nat. Assn. of 
Mfgrers; Standing committees of Mfg. Chem- 
ists’ Assn. and Amer. Welding Soc. Fellow, 
Amer. Med. Assn.; Amer. Publ. Health Assn.; 
Amer. Assn. of Ind. Phys. & Surgeons; Mem- 
ber, Amer. Ind. Hyg. Assn.; New York State 
Med. Soc.; Amer. Acad. of Occ. Med. Assoc. 
Member, Amer. Soc. of Safety Eng.; Acad. of 
Med. of Cleveland; Intern. Acetylene Assn. 
Over last 30 years, full time in industrial 
medicine with special attention to occupational 
disease problems. Member of numerous com- 
mittees or in advisory capacity in many or- 
ganizations dealing with public and industrial 
hygiene problems. Published and lectured on 
these subjects in university courses in Ohio 
and New York. 

N. V. Henpricks: B.E. and Ch.E. in Chem. 
Eng., Vanderbilt Univ.; ind. hygiene training 
at Graduate School of Engineering, Harvard 
Univ.; research in biochemistry, Vanderbilt 
Univ. Schoo] of Medicine, production and 
processing of milk products, the Borden Com- 
pany; engineering activities in the fields of 
water supply, sewage treatment, stream pol- 
lution, and industrial waste treatment, Ten- 
nessee Dept. of Health; Asst. Dir., Div. of 
Industrial Hygiene, Georgia Dept. of Public 
Health, 1941-47. President and Past Secretary, 
Atlanta Chapter, Georgia Soc. of Prof. En- 
gineers; National Representative of the Nat. 
Soc. of Prof. Engineers; Sec.-Treas. and Past 
Pres., Georgia Section, Amer. Ind. Hyg. Assn.; 
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Chm., Membership Comm. Amer. Ind. Hyg. 
Assn. Member, Comm. on Prof. Standards, 
Amer. Conf. of Gov. Ind. Hygienists. Consul- 
tant on Publ. Health Engineering to the 
Georgia Board of Registration for Engineers. 

HAROLD CARPENTER HopceE: B.S. Illinois Wes- 
leyan Univ., 1925; M.S. State Univ. of Iowa, 
1927; Ph.D., State Univ. of Iowa, 1930; Grad. 
Asst. State Univ. of Iowa, 1925-29; Asst. Prof. 
of Chem., College of the Pacific, Stockton, 
Calif., 1929-30; Professor of Chem., Ottawa 
Univ., Ottawa, Kan., 1930-31; Rockefeller 
Fellow in Dentistry, 1931-33, Rockefeller 
Senior Fellow in Dentistry, 1933-36, Asst. Prof. 
of Dentistry (Biochemistry), 1936-37; Assis- 
tant Professor, 1937-40, Assoc. Prof., 1940- 
46, and Proféssor of Pharmacology and Toxi- 
cology, 1946-date, the Univ. of Rochester 
School of Med. and Dentistry. Special Con- 
sultant, U. S. Public Health Service, 1946; 
Chem. Tech. Adv. Comm. on the Fluorination 
of Water Supplies, State of New York Dept. of 
Health, 1944-date; Chief Pharmacologist, Man- 
hattan Dept., Univ. of Rochester Atom Bomb 
Project. Member, Amer. Ind. Hyg. Assn.; 
Amer. Chem. Soc., and other associations. 
Publications in foregoing fields. 

L. V. Taytor: B.S., 1927, B.A., 1928, M.A., 
1930, Univ. of Missouri; Instructor, Agricul- 
ture Chem. Dept., Univ. of Missouri, 1928-30; 
Chief Chemist, State Bd. of Agriculture, 
Jefferson City, Mo., 1930-33; Supervisor Food 
Inspection and Analysis, 1933-41 and Super- 
visor of Industrial Hygiene, 1941-date, Amer- 
ican Can Company. Member, Exec. Comm., 
1948-46 and Vice-Chm., 1946-47, Chicago Sec- 
tion, American Ind. Hyg. Assn.; Dir. Chicago 
Section, Amer. Chem. Society; Councilor, Chi- 
cago Section, Institute of Food Technologists. 
Member, Amer. Ind. Hyg. Assn.; Amer. Chem. 
Soec.; Inst. of Food Technologists. Publica- 
tions in the fields of metals and organic ma- 
terials in foods, and industrial hygiene or- 
ganization in a large multiple plant concern. 


Industrial Hygiene Lectures 
—At New York State College of Ceramics— 


SERIES of five lectures on industrial hygiene 

is being given at the New York State Col- 
lege of Ceramics by MR. K. L. DUNN, Industrial 
Hygienist of the Corning Glass Works. The 
first of these lectures was presented Friday 
at 4:30 p.m., November 15, with subsequent 
lectures on succeeding Fridays. Attendance 


is required of all senior, ceramic engineers 
and glass technologists. Inclusion of such 2 
course in engineering and chemical curricula 
should be more widely adopted. 
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Leroy Upson Gardner 


HE death of LEROY UPSON GARDNER on 

October 24, 1946, shocked and saddened 
his friends and associates in many walks 
of life in this and in other countries, but it 
was nothing short of tragedy to his col- 
leagues in the AMERICAN INDUSTRIAL HY- 
GIENE ASSOCIATION. In this group in which 
he was so well known and so much beloved, 
his simplicity, his modesty, his unfailing 
kindliness, his extensive knowledge, his 
rich experience, and his broad wisdom 
gave him a stature which few can hope to 
attain, and an influence which will be 
achieved but rarely in the days that are 
to come. Those who have worked with him 
will never forget his patience and his wise 
council, and those whom he has taught, who 
number all that have but listened and ob- 
served, will always feel the heavy debt they 
owe him. 

But this, you may say, is not tragic, for 
to remember one’s gratitude and affection 
for a good friend is pleasant pain, and to 
recognize the timeless qualities of great- 
ness is to be reassured in faith and strength. 
The tragedy springs from the feeling that 
this man’s work, while huge and invalu- 
able, was incomplete, and from the belief 
that much that he knew in his special field 
is not known to others, and has died, for 
the time, with him. Such knowledge, the 
ripened fruit of a mind well balanced by 
work and experience, the world can ill 
afford to lose. Let us hope, therefore, that 
the data and the observations of DR. GARD- 
NER’S work of recent years, richly inter- 
larded with his notes and critical com- 
ments, may be available for careful com- 
pilation and publication. This great and 
good man’s monument can only be the rec- 
ord of his work. No more fitting labor of 
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love and respect could be achieved than 
that of building it to its full height. 
—ROBERT A. KEHOE, 

Past-President, AIHA. 


American Industrial Hygiene 


Association 
—News of Local Sections— 


Chicago Section 


HE ROLE of Color Planning in the Industrial 

Workroom in Relation to Health, Safety 
and Production” was presented by COLONEL 
GEORGE D. GAW, Director, Color Research Insti- 
tute of America, on October 116, 1946. 

“Industrial Hygiene Exposures” was the 
subject of the meeting held November 20, 1946. 
DR. E. L. BELKNAP, Milwaukee, Wisconsin, spoke 
from the title “Clinical Aspects, Acute Mer- 
curial Intoxication Due to Occupational Mer- 
cury Exposures.” MR. PAUL LANGE, Employers 
Mutual Insurance Company, Milwaukee, dis- 
cussed “The Engineering Control of Industrial 
Mercury Hazards” with reference to the source 
of exposure and methods of control at the 
plant where the cases developed by DR. BELKNAP 
occurred. These papers were discussed by DR. 
WILLIAM D. MCNALLY. 

The December 18 meeting was addressed 
by LEON JACOBSON, M.D., Assistant Dean of the 
Medical School, Chicago University, on the 
subject, “Medical Aspects of Nuclear Energy.” 
JOHN D. ROSE, PH.D., Director of Hazards Evalu- 
ation, Argonne National Laboratories, Chicago, 
discussed “The Protection of Personnel Using 
Radioactive Elements.” 


Georgia Section 
x THE meeting held on December 19, at the 
Georgia School of Technology, pr. LOUIS 
SCHWARTZ, of the U. S. Public Health Service, 
discussed “Treatment and Prevention of Occu- 
pational Skin Diseases.” His talk was illus- 
trated with various slides based on his personal 
experiences. 

MR. HOSMER, Research Economist, Engineer- 
ing Experiment Station, Georgia School of 
Technology, discussed a proposed pamphlet 
to be prepared jointly by the Engineering 
Experiment Station of Georgia School of 
Technology and the Division of Industrial Hy- 
giene, Georgia Department of Public Health. 
This will present information on the industries 
in the state, and the health hazards associated 
with them. 


Michigan Section 
OREMEN’S Problems in Health Safety and 
Industrial Hygiene” was the subject of a 
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panel discussion held by the Michigan Indus- 
trial Society on December 5, 1946, in Detroit. 
MR. A. 0. THALACKER, Vice-President and Gen- 
eral Manager, Detrex Corporation, served as 
moderator and the participants were A. L. 
BROOKS, M.D., Medical Director, Fisher Body 
Division, General Motors Corporation; EDWARD 
E. DART, M.D., Director, Industrial Hygiene Divi- 
sion, Chrysler Corporation; MISS ISABELLE 
PHALIN, President, Detroit Industrial Nurses 
Association; and MR. WILLIAM SMITH, Safety 
Director, Ford Motor Company. 

Mr. J. BRENNAN GISCLARD, Chief Chemist of 
the Bureau of Industrial Hygiene, Detroit De- 
partment of Health is acting Secretary-Treas- 
urer following MR. FUNKE’S resignation. 


New England Section 


FULL day’s meeting was held on Saturday, 
November 23, at the auditorium of the 
Liberty Mutual Insurance Company with 60 
members and guests attending. The following 
program was presented: 

“Carbon Tetrachloride Intoxication: Report of an Un- 
usual Case’’—Dr. MARSHALL CLINTON, Jr., Department 
of Industrial Hygiene, Harvard School of Public Health. 

“The Possibility of Chronic Cadmium Poisoning’’—- 
Dr. Harriet L. Harpy and Mr. JoHN B. SKINNER, Divi- 
sion of Occupationai Hygiene, Massachusetts Depart- 
ment of Labor. 

“The Determination of Lead and Zine Simultaneously 
in Atmospheric Samples’”—Mr. A. S. Lanpry, Division 
of Industrial Hygiene, Massachusetts Department of 
Labor. 

“Factors Affecting Foot Comfort’—Dr. A. B. ANDER- 
son, Laboratory of Industrial Physiology, Graduate School 
of Business Administration, Harvard University. 

“The Toxicity of 2-nitropropane’’—Mr. JoHN B. Fany, 
Division of Occupational Hygiene, Massachusetts Depart- 
ment of Labor. 

“Air Sampling in Cotton Textile Mills’ —Mr. FREDERICK 
J. Vites, Jr. and Dr. LESLIE SILVERMAN, Department of 
Industrial Hygiene, Harvard School of Public Health. 

“Absorbtion of Vapors in Liquids’”—Dr. Hervey B. 
ELkINns, Division of Occupational Hygiene, Massachu- 
setts Department of Labor. 

“A Study of Methyl Bromide Exposures in Fumiga- 
tion”—Atsert F. BusH, California State Department of 
Health, Berkeley, California. 


New Jersey Section 


if er first Christmas party of the New Jersey 
Section was held in East Orange on De- 
cember 19. Reports from the 35 members who 
attended indicate that this will become an an- 
nual affair. 


Metropolitan New York Section 
ae October 24, 1946, meeting was held in 
the afternoon at the American Museum 
of Natural History. MR. WILLIAM B. HARRIS, 
Industrial Hygiene Engineer, New York State 
Department of Labor, discussed a direct-read- 
ing anemometer. 
Mr. F. G. FIRTH, Industrial Division, North 
American Phillips Company, Inc., New York, 
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discussed “The Use of X-ray Diffraction for 
Chemical Analysis.” 

DR. IRVING R. TABERSHAW, Industrial Medi- 
cine Consultant, Liberty Mutual Insurance 
Company, New York, spoke on “Health Haz- 
ards in the Use of Beryllium.” 

Mr. E. H. R. PEGG, Aerotec Company, White 
Plains, discussed “The Use of Electrostatic 
Precipitation for Industrial Dust Collection.” 

The meeting was concluded by a paper on 
“Estimation of Sulphur Compounds in Air” 
by SAMUEL MOSKOWITZ, PH.D., Senior Chemist 
and BENJAMIN FEINER, Industrial Hygiene En- 
gineer, New York State Department of Labor. 

On December 5, 1946, MR. JOHN SHAW, As- 
sistant Director of the Metal Powder Labora- 
tory, Stevens Institute of Technology, Hobo- 
ken, New Jersey, gave an illustrated discus- 
sion and review of powder metallurgy. 


Northeastern Ohio Section 


— Hygiene and Safety in Germany” 
was the subject discussed by E. G. MEITER, 
PH.D., Director of the Industrial Hygiene Di- 
vision of the Employers Mutual Liability In- 
surance Company, Milwaukee, at the Septem- 
ber 27 meeting which was attended by some 
33 members and guests. 

C. 0. SAPPINGTON, M.D., D.P.H., Chicago, was 
the speaker at a meeting held in Cleveland, 
Ohio, on December 10, 1946. DR. SAPPINGTON 
gave a most interesting talk on modern trends 
and thoughts in industrial hygiene. 


Pittsburgh Section 


B Bw September 24 meeting of the Pittsburgh 
Section was held at the United States Bu- 
reau of Mines Experiment Station. MR. A. M. 
STANG, District Industrial Hygiene Engineer, 
Pennsylvania Bureau of Industrial Hygiene, 
outlined briefly the history of the Bureau. 
MR. STANG also discussed a study being con- 
ducted at the present time on health hazards 
in dry cleaning plants. 


Washington-Baltimore Section 
T THE October 15 meeting in the Officers 
Club. Naval Gun Factory, Washington, 
D. C., with 24 members and guests attending, 
COMMANDER E. E. METCALF, of the Naval Med- 
ical Research Institute, Bethesda, Maryland, 
speaking on “Recent Advances in Atmospheric 
Hygiene,” included the effects of high effective 
temperatures on the human body, the control 
of odors in inhabited spaces, heat rash from 
hot environment, and a new type salt tablet. 
DR. RONALD E. LANE, Professor of Industrial 
Health, Manchester University, England, spoke 
before the section on November 22, 1946, on the 
subject “Present and Future Industrial 
Hygiene Programs in England.” 
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